High resolutionéchelle spectra were obtained with the FEROS spectrograph at the 1.5m ESO telescope for 35 nearby bulge-like stars with metallicities in the range -0.8 ≤ [Fe/H] ≤ +0.4. Geneva photometry, astrometric data from Hipparcos and radial velocities from Coravel are available for these stars. From Hipparcos data it appears that the turnoff of this population indicates an age of 10-11 Gyr (Grenon 1999).
Introduction
Stars in the solar neighborhood comprise a variety of stellar populations, with different kinematics, ages, chemical compositions and origins. The study of such populations can help understanding the formation and evolution of the Galaxy components.
With the aim of improving knowledge about these populations, an observational program of 7900 nearby stars was proposed for the Hipparcos mission, selected by M. Grenon, based on the NLTT proper motion catalogue (New Luyten Two Tenths Catalogue) (see Grenon 1999) . Metallicities and temperatures were determined from Geneva photometry for 5500 of these stars.
Two subsamples of these stars, the MR (metal-rich) and the SMR (super metal-rich) stars, have been studied by Grenon (1972 Grenon ( , 1989 Grenon ( , 1990 Grenon ( , 1999 Grenon ( , 2000 , where MR are defined as having metallicities +0. The old SMR and MR population was found to be the flattest component of the solar neighborhood. The mean distance from the galactic plane for 219 of these SMR stars is only 0.16 kpc, which seems to be in contradiction with the classical σW vs. age relation.
The metallicity gradient of the galaxy indicates an inner disk or bulge origin for this component, in which case a mechanism of radial migration with very little scatter in scale heights is required. Mergers and stochastic shocks with molecular clouds were proposed but they trigger little angular momentum change in stellar motions (Grenon 2000 and references therein). The most efficient mechanism suggested is the action of a galactic bar in the inner disk and bulge structures. Models by Fux (1997) predict that the bar perturbation induces motions of most stars towards the galactic center. Many of these stars merge to the bulge population acquiring its dynamics. A tiny fraction gains radial energy and drifts to higher galatocentric radius. They form a thin disk which expands outwards with their initial σW nearly conserved (Grenon 1999 , 2000 , Raboud et al. 1998 .
Sharing the same kinematical properties of the old MR and SMR samples, a collection of 612 NLTT nearby stars is found. This sample is restricted to objects with highly eccentric orbits, pericentric distances R p < 5.5 kpc, and absolute vertical velocities of less than 20 kms −1 . The metallicity distribution of this flat component is identical to that seen in the bulge by McWilliam & Rich (1994) . Solar ratios are expected for disk stars while [α/Fe] ≥ 0 values are expected for bulge stars due to a fast chemical enrichment at early times, and a consequent dominant contribution by Type II SNe (Matteucci & Brocato 1990 , Matteucci et al. 1999 , Mollá et al. 2000 .
In the present work a subsample of the bulge-like stars with metallicities in the range -0.8 ≤ [Fe/H] ≤ +0.4 is studied. Detailed analyses are carried out and oxygen abundances are derived. In Sect. 2 the kinematical properties of the sample are reported. In Sect. 3 the observations and reductions are described. In Sect. 4 the effective temperatures, gravities and metallicities are derived. Oxygen abundances are presented in Sect. 5. The results are discussed in Sect. 6 and in Sect. 7 a summary is given.
Kinematics, Observations and Reductions
The present sample consists of stars with very eccentric orbits (e > 0.25), maximum distances to the galactic plane Z max < 1 kpc, and pericentric distances R p , as small as 2-3 kpc. Their V space velocities are between -50 to -130 km s −1 while the U velocities are from -150 to +100 km s −1 . Basic kinematical properties are reported in Table 1 . Proper motions are from the NLTT catalog and the orbital parameters R p and R a were deduced using a galactic potential model by Magnenat (1982 and private communication, 1984) , assuming the following solar parameters: galatocentric distance R ⊙ = 8.0 kpc, circular velocity V c = 228.7 km s −1 and local density of 0.15 M ⊙ /pc 3 (Grenon 1987a (Grenon , 1987b . Heliocentric radial velocities were determined from a list of Ca I, Na I, Fe I and Mg I lines in the spectral range 6000 -7600Å.
The observations were carried out at the 1.52m telescope at ESO, La Silla, using the Fiber Fed Extended Range Optical Spectrograph (FEROS) (Kaufer et al. 2000) . The total spectrum coverage is 356 nm -920 nm, with a resolving power of 48,000. Two fibers, with entrance aperture of 2.7 arcsec, recorded simultaneously star light and sky background. The detector is a backilluminated CCD with 2048 × 4096 pixels of 15 µm size.
Sample stars were observed on five nights, September [22] [23] [24] [25] [26] 1999 . Using a special package for reductions (DRS) of FEROS data, in MIDAS environment, the data reduction proceeded with subtraction of bias and scattered light in the CCD, orders extraction, flat fielding, and wavelength calibration with a ThAr calibration frame. Table 2 gives basic data for the sample stars: a short designation given in the present work, identification, V magnitude from Hipparcos, spectral type, distance (pc), reddening E(B-V), M v (dereddened values), bolometric correction BC, stellar mass (M * /M ⊙ ), and the signal to noise ratio S/N. The S/N ratio was calculated and averaged for five regions free from lines. The reddening was derived by using the code Extinct from Hakkila et al. (1997) and using the option of extinction by Arenou et al. (1992) . Bolometric corrections were inferred from the theoretical calibrations of Lejeune, Cuisinier & Buser (1997) . Stellar masses were derived from isochrones of Vandenberg (1985) and VandenBerg & Laskarides (1987) .
Atmospheric Parameters

Temperatures
Photometry
Geneva photometry was used to estimate the effective temperatures T Gen , by applying the calibration given in Grenon (1982) . The derived values are given in Table 3 .
The effective temperatures were also calculated from Stromgren colors given in Hauck & Mermilliod (1998) . The Stromgren colors were transformed to temperatures T Strom according to relation (9) given in Alonso et al. (1999) . Stromgren colors were then dereddened assuming the relation of E(b-y) = 0.13 E(B-V) given in Crawford & Mandwewala (1976) . Alonso et al. (1996) and Blackwell et al. (1990) used the InfraRed Flux Method (IRFM) to derive the temperatures of a sample of F0-K5 dwarfs, among which 3 stars of the present sample. In Table 3 are reported the resulting temperatures T Gen , T Strom and T IRFM for the sample stars.
Hα profiles
Spectroscopic temperatures were derived using Hα profiles. These profiles were computed with MARCS model atmospheres (Gustafsson et al. 1975 ) and a revised version of the code HYDRO by Praderie (1967) . The temperatures which better reproduce the Hα wings profiles were chosen. The continuum level was set using continuum regions on the red and blue sides of the Balmer feature. The reliability of temperatures derived from hydrogen lines profiles was discussed by Fuhrmann et al. (1993 Fuhrmann et al. ( , 1994 , by comparing temperatures determined from Balmer lines with those from photometric data. They found a smaller scatter among temperatures derived from Balmer lines than among those derived from the photometric indices b − y and V − K.
In Fig. 1 we show the fit of the computed Hα wings to the observed profile of HD 179764. Synthetic spectra were computed for T eff = 5350 K, 5450 K and 5450 K. In Table 3 T Hα values are given.
The mean differences of T Hα relative to T Gen and T Strom are ∆(T Hα − T Gen ) = 49 K with a standard deviation σ = 42 K, and ∆(T Hα − T Strom ) = 69 K with σ = 54 K. Note that Fuhrmann et al. (1994) calculated the temperature of HD 143016 using Hβ profiles computed with models scaled to empirical solar models. They found T eff = 5650 K for this star, in good agreement with our derived value of T eff = 5575 K. Model atmospheres were checked for ten of our stars using two other grids of models, OSMARCS by Edvardsson et al. (1993) and ATLAS by Kurúcz (1993) . We also calculated temperatures with Hβ profiles T Hβ , using MARCS models. The resulting T Kur for Kurúcz (1993) models, T Edv for Edvardsson et al. (1993) models, and T Hβ are shown in Table 4 (the spectrum of CD-40 15036 has a bump in the Hβ region, and T Hβ was not derived for this star). There is good agreement among the different temperature indicators and we adopted T Hα as final temperature values.
Gravities
Trigonometric gravities were derived using Hipparcos parallaxes through the classical formula:
Spectroscopic gravities were calculated by requiring that Fe I and Fe II yield the same iron abundance. The line lists were selected from Castro et al. (1997) , Nave et al. (1994) and from the NIST Atomic Spectra Database (physics.nist.gov/cgi-bin/AtData/main-asd). Using the Atlas of the Solar Photosphere (Wallace, Hinkle and Livingston 1998) a check of possible blends was performed and blended lines were discarded. The line lists of Fe I and Fe II are given in Tables 5 and 6 respectively. The log gf values are from NIST and the adopted solar abundances are from Grevesse et al. (1996) .
The results for log g from Hipparcos parallaxes and ionization equilibrium are given in Table 11 . The average difference between the two methods is of 0.15 dex. Discrepancies between these methods have been pointed out by Edvardsson (1988) , Nissen et al. (1997) , Fuhrmann et al. (1997) and Allende Prieto et al. (1999, hereafter AGLG99) in the sense that trigonometric gravities are higher than spectroscopic ones. AGLG99 studied the trigonometric and spectroscopic gravities available in the literature, revealing that the absolute differences are small for stars in the metallicity range −1.0 < [Fe/H] < 0.3, with a mean < 0.10 dex. For the present sample a mean difference ∆(log g Spec -log g Hip )= 0.19 dex is found with a standard deviation σ = 0.14, in agreement with the AGLG99 results. We have adopted the spectroscopic gravities hereafter.
Metallicities and Microturbulent Velocities
The metallicities [Fe/H] and microturbulent velocities ξ t were derived using curves of growth of Fe I and Fe II.
The curves were built with the code RENOIR by M. Spite. Equivalent widths were measured using IRAF. The S/N of the spectra is high (Table 2 ) and the continua are well-defined.
Curves of growth for Fe I and Fe II of HD 179764 are given in Fig. 2 . Equivalent widths of Fe I are given in Tables 7 and 8 Table 11 the resulting values of [Fe/H] and ξ t are reported.
Small differences are found between photometric and spectroscopic metallicities: the mean value of the difference is 0.16 dex with a standard deviation of 0.15 dex. The final adopted values [Fe/H] Spec are given in Table  11 .
Oxygen Abundances
Oxygen abundances were derived by comparing the observed [O I] 6300.3Å line to synthetic spectra. The log gf value was adopted from Castro et al. (1997) . The spectrum synthesis code is described in Barbuy (1988) and Barbuy & Erdelyi-Mendes (1989) . This line is insen- Table 12 the resulting oxygen abundances are given. Spectrum synthesis analysis to infer other α and heavy elements abundances is in progress and will be presented elsewhere.
Abundance Errors
The abundances In order to test how changes in atmospheric parameters correlate with each other and with the derived oxygen abundance we have applied changes in the temperature of a few stars to values ± 100 K the inferred one. For the lower temperatures, the ionization balance gives average gravity and metallicity values 0.2 dex and 0.06 dex below the derived ones, respectively, and the resulting [O/Fe] ratio changes by 0.06 dex. For the higher temperatures, the ionization balance gives average gravity and metallicity values 0.15 dex above and 0.07 dex below the derived ones, respectively, and the resulting [O/Fe] ratio changes by 0.12 dex.
Discussion
In Fig. 4 Barbuy & Grenon (1990) and a sample of disk stars by Nissen & Edvardsson (1992) . The oxygen abundances of both samples were determined from the [O I] 6300Å line. Theoretical curves of inside-out models by Matteucci et al. (1999) for the bulge (solid line), and by Chiappini et al. (2001) for the solar neighborhood (dotted line), are also plotted.
We found a higher [O/Fe] ratio for most of our stars when compared to their disk counterparts, although some of them show a disk-like pattern. Barbuy & Grenon (1990) also found an enhanced oxygen abundance for a SMR sample. A possible interpretation to such overabundance is that the flat component stars originate in a region of the Galaxy where the chemical evolution occurred faster than in solar neighborhood.
It is also apparent from Fig 
Summary
High resolution spectra of stars with -0.8 ≤ [Fe/H] ≤ +0.4 and isochronal ages of ∼ 10 Gyr were obtained with the FEROS spectrograph. The sample stars have kinematical properties typical of a bulge or inner disk origin.
The main results from the present work are:
(1) Temperatures derived from photometric data (Geneva and Stromgren), IRFM, and Hα profiles show small discrepancies (< 100 K) for most of the stars, with mean differences of ∼ 70 K.
(2) A good agreement between spectroscopic (ionization equilibrium) and trigonometric gravities is also found, with a mean difference of 0.19 dex.
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